..Searching PAJ 



1/1 ^—V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2002-332822 
(43)Date of publication of application : 22.11.2002 



(51)Int.CI. 



FOIN 3/02 
B01D 39/14 
B01D 46/42 
B01D 53/94 



(21) Application number : 2001-141323 

(22) Date of filing : 1 1 .05.2001 



(71) Applicant : TOYOTA MOTOR CORP 

(72) Inventor : ASANUMA TAKAMITSU 

HIROTA SHINYA 



(54) EXHAUST EMISSION CONTROL DEVICE. AND EXHAUST EMISSION CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To burn soot without 
causing a catalyst to deteriorate, even when much soot 
is accumulated on the catalyst. 

SOLUTION: The soot, contained in exhaust gas in an 
internal combustion engine, is collected by a filter, and 
burned by oxidation catalyst carried on the filter. When a 
large amount of soot is accumulated on the filter, 
depending on an operation condition, the filter 
temperature is raised, then the air-fuel ratio of the 
exhaust gas is controlled stoichometrically or richly and 
is set at the lean air-fuel ratio intermittently for a short 
time. Thus, oxygen is supplied to the catalyst only little 
by little, so that soot can be burned in small steps, even 
when a large amount of soot is accumulated. If the 
combustion of the soot can be kept in a controllable 
state, the catalyst temperature will not rise abnormally, 
and there is no risk of speed up of the deterioration. 
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[0 0 5 6] C:-5bT$!lffll^-h*S;^^r?.t> il^t)^^ 

4 0) . mnm^umt. :r.yz^ya)mm^mzm\: 

[0 0 5 7] »*t^*4'«WSfeJ;0;»*i^ 

CU3 0(Clrtl5$nfcROMtC|3it$nT(fi-5. 

X>>'>^taffflECU 3 Of^CDROMCy' yy^L 

xHati^nxvi^, iine)^'-^:?'^, x^v'xoa^ji 
[0 0 5 8] mnmmum'&mTr^t. m^^xBCR 

haust Gas Recirculation (# 

^:ff:^nmm^m) <Dmfsx$>-DX. m^:f}7.<D^^=§: 
fSc^vp^izMmmzmi^x^^z.t^n^. mnomm 

^^\zt^^m\^t^^^<Dx, x>i?>c5ag^frtc^fc;i; 
[0 0 5 9] mnmmm^mjrht. m^xi^^E^. 

J:ptc. T^^"-- bf;i/x>>;>i 0{c«jg$&^2 Ojjt^it 
SnXiJO, 2rt®ffi:>3<&;*:^JE±0^)ii5<-r 
^^:t^CJ;■:5T, ^m<D^^^m^^\zm?^t^z.tis^ 
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x>>»>co*iSlil:^^[p)±;$-e-y5:t5, S'SVittW:^— ^ 

— tfjux>vf>i 0T-«, x>>'>ose*ft«c^£;ufc 

\z. &^n&(DMmi^mti^mznx^^nf,i. mmi^rtm. 
«irTSr, M^^Mm<Dm^\z^r3xmmmzmm^^^ 

< i&M.m^f¥x'^mmm^^nf^m-^f3: inz\t, mmu 

m^mTvxmmvrz^^mr^mmiLTimm^^i:^:z 
L7!}^x^fj.u<Dx\ mm±izmmi.rzm:m'f-Ai:kmizik 

m^mT Lfc 0 . $>^\,mmm.:fi7.mtmim 100 

I^JafetJ^^iiAbT, ®V^T«X>v5>14ftgcDi£T*5fe-r 

iffi^!lic43ViT}i> #«;^Xj|f-(t:^iS^ 1 o 0®JiSit#jtc^ 
ttfcJE;'jiz:>1^8 2*3j;OCT8SEfill©m:^-fe>-y-8 4<Dai 

30 ^bTVi^o 

(0 0 6 1] i^. mm^i.zmmi^r^m^'f'm^. 

>t^8 2. 8 4tC«fcSMi«W^©^)Ed^^Jf«-r-5<OX 

m^<Dmm^mm-t^:it\z^r). WL^'F<DmmmA^m 
=^miiihx%^\,\ ^sv^j. Mm±m{z<D?f.!£ti±:> 
^<omm±mx<D&ij=s:mm\^x. ^m.mmmmu'f-(o 
[0 0 6 2] KK±(D^ o \z \.xw^'^vmmm.%M^ 

:/s8 0) , \^-7\ &s*TM$nTv>;ittn«, w 

xS7.y-y-fs 2 0 \zm-oxm< —Miomm^mo Mr. 

X>>'>^«fflECU3 0«, r:t7j 
50 [0 0 6 31 ^nfeJg^iijcOT^^-— tf;|,x>v>l 



IS 

(0 0 6 4] A- 3. : Wiilib/ci^JC. 

**Jfi0iJ©5r^' — tr;UX>>?> 1 0 «v ©JW^:- 

[0O6 5] laeH, ^mS^iJfCfeViTSiir^^r-H^IS 

U3 0iC|^M$nfcCPU{Cj;oT||fT$tl-5, OT, 

[0 06 6] *<lfP^-HIS^i!lS?&PJjlS-r-5<h, ^fT^D 
*^**ij|ff-r^ (X7^-;/ys 10 0), ?^a!T-5J;5(C, 

^^it^^) Linh **LTVi^, Xt^v/^S 1 0 OT 

' (0 0 6 7] x>>5>cr,iie^ft^^'S:t«±M:^{CA-p 
XVi^<i:#iJ»?Ufc«^« (Xy^y^S 1 0 0 : n o) . 
M'S^m^M'Mt:ff,^ Z.ii^7^-ty yi^F roNj tc 
bT (X5r<yysi0 2) , *iJ»^- HK^«l5iS:i^7 

b. niim(Dx.yz;:ymm)iy-^y\zmmT^o ci^bx 
77^Fndt roNj <ctg^$nTViS«^«, m-^m 

[0 0 6 8] X>i7>03ie*fr*m^of^ffl«T*^ 
<t*ij»rbfc«-&t± (XT^-y^S 1 0 0 : y e s) . mn. 

fiT^witmmi 0 6izmmLT\^^^mif-(Dm^m^^. 
.»f-rs (x^^yT's 10 4), miir<Dm^mit. X> 

5. M«l±lc^ 1 (D&m t h 1 6A±0«lS^*tJt«bT 

^^^tmmLrzm^\i (Xy-yys l O 4 : y e s) . 
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to 0 6 9] m^^xmnn^mm'pT$,^;iiz^^-ry 

yifF ati roNj tc;5:oTVi^7&^S;6^*#iJ»fb (X5=- 
>7yS.10 8) , :7^i^F 375^ roNj ^5 
i^Fn^ roFFj (C^Jtr-S (Xt^u/T'S 1 1 0) . 
^iBT-saa*^?.. :7^!7Fni:77yFai*tli-m 
t) rONj tCi^oTVi^a-atCtt, ^^i'FnODia^^t 

a* roNj JCta^bAc^-g-tt^^iT'Fn^ TOFFj 
(CK!SbT*5<©T*S. 

10 [0 0 7 0] mwnzwm-r^^i, MiicDW^^t 

^7 bT1»^^^CDittt«;:?^*3t5i-iC'>;^j: < ^-zj ^ 

n-st> :7^i/Fa;&^* roFFj ic^^^n-s. Z.<DZ: 

t*^^, X5=-<;/7'S 1 0 8 iCiJViT^^i^F a;^t FOP 
Fj <h7^£oTVi^^^« (X5^>yys 1 0 8 : n o) , 
5felc:Mi«S^MS*^*^TbT7i^e,. ^^l?05*fflS;^>^* 
;^fi^^©HfiilC:igbTV^fj:VifeOt%Ae.n-5CD-C. ® 

'^m^mm^n^:iii^7F:-ry^ifFn^ roNj 
X (x5=->y T's 1 0 2) , mm=e— ]imM9!kmt:mTT 

■5. 

20 [0 0 7 1] Jl^bT, 7^i/Fa;&t roNj CDt^^-e 
y^'^fFn^^ roFFj icis^^n^t, i^V^T, MffiR 

s 1 1 2) . -tfjit)-^. w^:»xmtm.mi o o\zmm 
vtz^mm^mmML^^mm-^i±^\zu. $>^mm&.± 

^-fi^n^^^iEmmvr^Lmm.'f-^m^mzmm^^^ zl t 

/&^'x^^<Z)T\ $fe-r. #»;9x#^bM«i o o©ra«;5t 

30 S-fe>-y-8 8T-^mb;t#^;9xSS75^e,M!«raS^Jt 
^b-tt>-5, t)-fe5Ay> M!a^tCiaS-fe>-y-Sr^*bfc 

®«tM«^il:JSIt^]b;tD. Htctt, ^JR^^^fflViX^ 
fi£$tifc/\x;<3 Ati3g$r#•r^Vi^:)^$^><^';^Mj®X■ 
[0 0 7 2] m.mum.tim'&c:)mmumjsy t.nm^n 

(X5^>;/7'S 1 1 2 : no) , mm.i3XWitm 

mi 0 o*#ia$-a-^$ijfp$:ff ocit^s^-r^^i/F i 

40 * roNj <hb;^c». *JP^- KgS:t«iS**lTT-£.. 

yv^F\^i roNj fc^ssnxvi^t^ x>e;>$i) 

^mm, w^-»xmtmmi oo<omsiTi>^'Amz±^L. 

xn<, 

10 0 7 3] m^:fixmmmi o ooa«^#ta$-a- 
■5^tetbxna>!r<o^tedtae,txx*50. v^rno^ 
ftS)ifflrsc:t'bnim?*s*t, ^sua^fijTtt. eg 

R;yx»^a^aet^^J; D t)Jt»$-ti--£, ;i txm^:» 

50 xtas*±#$-a-, ^nicj;ox<i!in«iaais±#3-& 
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n(f. »^;«fXM«ttM{C±#t-^o trs-t)-^. EGR 

[0O7 4] 1^. ^^mmx'i,iEGR:^7.m^mmr^ 
2 8*E3c»i*<hLT. mmmf^izmx^n^^mm^ 
~Fm\^x^^^mmnmm\zmM<Dmn^mm-r^:Lii\z 

[0 0 7 5] bTfi4j«#S3ii]iSI*fT-DT, M^fSS 
1 1 2 : y e s ) . «4J«#®$iJ«4'Tib-5 d i^S^-T^ 

^^'Fi<£ roFFj izMvrcm. y^ifF2^ ro 
Nj izmmr^ (y^^ys 1 1 6) , mJziiUfccfc^ 

^^;^F 1 <i:7 5'i^F 2 iTJ^'Vi-rtlt) fONj iz^^-^tl 

ii*^^, mmumAmmum^zmLfci^. -a, x^d^ 

Fl* roFFj lcML;t^tc, it«?»^M^«!Sfi|ftim^ 

?T0'^< :7 7yF 2<£r roNj tC^^-T-ScDT*?). 
(0 0 7 6] ::oVxyyi/F 2^ roNj tC^^Lfc 
e./^ViT7 7yF3*S!5£T-5 U5^';/^S 1 1 
8) . :7 7yF3«itW?S)^l^«!i*4*j^S|cf,{c, /i!li«ttc#t 

0, 7 7i^F3*t roFFj co«'&tj, mmmmx^ 

^^lit;S:S<t'5»C. 7 7i^F3*t roNj (Dm^ 

\mmzi&mumm-^mii^-^n^^ 3 tc^jw^n^. * 
mmm-v\t. yyyF3<Dwm^m{t foffj tc^^ 
^nxfeo. ^'-(•^iz^-oT^mm\zm^mmrz» ro 
Nj tu^^ns. cplt. mn.:^ymmmi 0 0 
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^zit^^xmm^<D^mm^^m^mm-^mizmm-r^ c 

[0 0 7 7] 1 o o±izmm 

^ (.T.'fvys 12 0). t^ti^^nm\t. mm.-»y.wi\:. 

10 M4i 1 0 0 mmzmmzum'^y^ s e . s s ota^M 

[0 0 7 8] i^. 2^*S£0iJT«, Jt®Lfc??iS»l-?® 

^^'^T^mm.-fJT.mtmmi 0 0H(if*TCQ#m;!!/xta 

T. S.ttmi)m2o:)mm.t.h2^r);h-^<is.-otziz^\Z 

[0 0 7 9] X-T-'^T'S 1 2 0 (Ci3l-iT, it«bfe^ai 
o) . -^-WSSSilW^- H^^^g^^ji^x, lasic 

mf>mTi.rztmmvtzm^\t. (XT--yysi2o : y 

30 es) , ®^jie*'»{C«fflf-<:<7^i7'Fn^ To 
Nj *fc, ftl!i«H^$iJfflUcM-r-g.^ffl7 7i^F a, 
Fl, F2, F3^ rOFFj fC^^LT (X5^'>:/S 
1 2 2) , 35iJffl)^-K^^^!!lS$*l7-r-5o 
[0 0 8 0] mz\Z7n\^rz:s^>-jyuw\^—'^>x\-i.. 

tz-^m.mWMMML'l-t:. :L>~jym^^\zm^\zm^^ 

40 [0 0 8 1] 08«< $iJ«^-K^^^!aST|8«^nfe 
Fni)^ rONj (CiS;3t$nxViS«^«. teCD:7 7i^0!) 

mM^m\zmt)^r. :i^yz^>\mnmtm.m\zfm'^ 

r-j TS^UTVi^wtt, roNj 
roFFj v^-rn»tt^T=b1«t»;5:Vic:t*^Lxvi 

[0082] 77i^Fa;4t roNj X.>i^> 

50 tt. mm±.\z^\<Dmmj.±.<D^^mnmw&'^tmm 
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Fa t)7^i^Fnfe^i-rnfc fONj X>i/ 
T.T'^yrfS 1 0 0-C Tnoj <t!|MJ»f$tlT, mmm±U 
^Fnty^ifF atm^-rtl^ roNj i^^CoAc!^^ 

«. yyifFn<D^^^m^^n^(D-i^. mmn^wm 

[0O83] y^i/Fn^^ roFFj , 75^F a*3J; 

x^y^ifFim^-rn'b roNj {c^s$nTi'i^i®-& 

Vi^, ^^^^Fn^JJcCX^^yF l7&^ rOFFj 

i;, tf^-Dyy^Fa^^Uy^^F2m^-m% ro 
n'¥\zmibxM^^^%. yyifFziii roFFj «, 

5tx>v>yO^^JiSP$n^::i:^, ^^i/FSTS^ ro 
Nj «, SN»;tfX3S«5tt5{>t.j->i:>j:SJ;5(CX>>5> 

[0 0 8 4] i^, #a;tf7;(7)2^t^tti:ti, mm.ii7.'P\z 

C <& 1) V » Ji C O 7&t sfe ;g> J; ^ f ;^ X SflfiE t -b T ^ > -5 »-& 
fc. HC*J;^CO^&-^j;3 j^tt $ fc (^^^*^ 

X h'f 4^ :t ri4. 6~14. 9j #jfiO!)fil^ 

[0 0 8 5] EI9«, *IIJS0iJ(7)x^'— lf;i/X>v'>l 
0*i. Sf^:y7,?^'fkM{i 1 0 0 c7)Mj«fl4*J1fli, l^nfii 

2 , F 3 oi9;j£ttfi8t, »^;<fxmkft!!«t i o o \zmx 

[0 0 8 6] ia9tCS^$nT^i-SJ;^{C. :77yFlAt 
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roNj ^zwt'&^n-zmmm-mfmumf^n^iz. wfs. 

umtm^mmT ihic^ u. mmm-mwm^T^-ty ^ y 

F 1*^ rONj 75^e. rOFFj tC^ 0^*3^ it fete, 
7^i^F2*^' roFFj fi^ib rONj IC^OSI^dD, it 

10 STthcofil«. 4 0 Q-CTj^e 5 0 01C<O^H(C^^Sn 

J: «p a^*^ \zmmwiML^mmm'm * laitst- -a c i: 

xfe;^cvi, 

20 [0 0 8 7] ^•5bX«ffl(?ft:fe^J.««|$W^t|giiS$ns 

ifF zmm^mx'\i.xh^^^^mi^t^ toffj 

m^u'mm^'o%mzmm.t^tih%\z. mmm.mm^ 
mm-t^^iz\z^-o-z, mm.^^^mit^-xh-(^yi-\z 
umr^. mmmmm^mmr^^iz\z^^m,mtiitKD 
^mmm^^o^z. «wii#«it)#f-e-x^H-r^. fe-^ 

30 cD^i£ii«Lx, S^^;yx^<^tt^x h-f^-^iUXfe 
«*D;5:Vi, ^l■5L.xx>>;>^1$lJ^^$n'5*S:^. 

x#<k«ij« 10 0 tc85A-r-&»a:<;x?&Mstfc*n mmm- 

umm'¥(D u - >©tRiij6^ e :^ h-f ^:i;<n^mzm'¥f)'^ 

[0 0 8 8] 1 0 

0 ^zmxt^m%^7.umznv-T:fmmum<Dmmifi 

tim^-^n-r:mn.ii7.^mitffixv-(^^\zm^mf^^ 
m.mtfi^<bf3.<t^-oxmm^\zmm\.tcmL^(K>m 

fiSE *^«l *I $ n -5) fc J?) X ^ -5 . 

[0 0 8 9] mmmML=?'mmmm<Dm^^yr^ry^ifF 

2*t rONj \Zts.^iinmz. X>v?>$iJpjflECU3 

fC^K tL «ji^<!:C9 2|Hl, ^W65l3fiJ0iii?(.<&^^$ 
50 It-S). 5''f ■7d>f,OtiJ0j>v^<£§tt#tt'5t, -eoD^td 



21 

X>>'>$iJfflfflECU3 OWCPUtt, yyC^FZOWL 

roFFj roNj \z, ^b-si^ti roNj t^<^ 
■:/sii8Ttt, ^<r)^'!)\zyy^FZ<0WL'^^mmm 

B#^Jt2T, 7 5ifF3*i roFFj FONj 

se)T^i3Mt)0. n?s[ti roNj cD*^®&.egc)Ac 
^, nzf roFFj <^)«siicsj»r-5, :7 7i/F 

3 tt, dCD J: -5 tCB^Fal t s *5 J;t/B#rBl t L CD^»iT. 
COFFj t roNj i^&^OjE-To *IIJfi^JTH, m 

[0O9O] ::.<DJ^vfi.y^i^F 3cr)Wi^izmCT. m 

^ijp^mtmmi o oizmAr^mm.:^7.^mit%. x 

h'i=^:ttV->t<Dm'^^mm\z^r)mi:)^, 

u^)-yiifi^t. mm±.\zmmvx^^^^^mnm.m. 

[0 0 9 1] Z.<Dj^6lZ. J«W»±^MJ»$ir^4"tt. 7 

'j->t>s:mmmzm>3MvtiiA^<b. mn±\zmmLT 

tmm^T^<Dmn.:fiy^u&t<Dummii^'Am\z/i^-^ < 
mm&,riiTj.r:,rz(b. m.m\zmmhx^^rc±xo:)^^m 

ti>^myytfF a, Fl. F2. F3* FOFFJ \Z 

t^tt%\z. mnm^mm^^ryyifFn^ ro 
[0 0 9 2] &.±.\zmm\^it^'t>\z. *^i«50y(Dx^- 
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ytts.^^o\zwmt^, dofn^, «f^;^fx^^it 
tif^T> fm±.\z^m(o^m.mnmwsti' 

[0 0 9 3] )Sk±.\zmm\.tcmmn±.um\zid\,^x\^. 
yytfFZi)^ roFFj ora«sf^;^xsm*txh'r 

10 ^^tf^^i^o\zum-t^%(Dii\.xmm\.fz., fe-^^ 

A.. XK-f =t-;tx«;^<, ^rf)^Z^)^u^iifS.^^o\Z 
WffllLTfeJ;^i. 7^;5^F3;^i TOFFj CD^FbI^. Wf 
»)«fX^^lt*tto-rA^{C U >;/ g^tiiicS J; 3 {c*iJ5fll UT*3 

^icfflp-r^«^{c«. ism^xh-i-^-pi-t-r^fc* 

20 [0 0 9 4] i^, tA±<DiJ£^tC*5l.>Xt4, mii(DmT&itL 
.hfcic^^i^F 3;5i roNj t. FOFFj iS-JiOjgb 
7Ltl\zm'b-f . X>>;>CD-y-l' ^JUgc h 
bX77^F3€:^D^A«.C<i:<»:UXfc«^5f^V^, fisj 
y^irF3tii roFFj CDW^X^^WMlalfc'tt 

roNj iit^r), nUy'7^F z-h^ roFFj tcMrsX' 
[0 0 9 51 lU-hoiJii^xtt, y^ifFzat ro 

F Fj (^<>:^tCttx>-:^>:S:X N-f «^5^ 
30 SititXilgUX*5^, 7 7i^F37j^ TON J iZU-oTz. 

^=bXUi?gb/5:. DltlfcMbX. XT5n>y*^ttX*3 

^, 75i^F3*? roNj \zt^-otzmmzn. #a^x 

J^^bMiSi 0 0 ±Sit<Dg^a^ 1 6*^iiXT7j^>yxMj« 

2*t roNj iiri.K>imfmmmmf)mih^ni^iE,. 

7^i^F3*i roNj o fcffi Fairest XT 4^ > 

M< , S .«c X > > t> ffiiK fct t -r -5 ^ t dtx- 
#^©X»*bli. 

[0 0 9 6] e<±(DiJi§qi-;tei,ix«, 
ffli4'n. mn.:»x^mit^m^ff3izmmmmf u - > i 
bx, #^;^x#<bM!«i 0 0 {z(i^L-r-Dmm^mf^-r 

-S^lttCioX, J«ttbXli^^^^?Sife^^£/>L-ro 

^<nx\iu<, i^r^^\z^)->(D^mtt\z^nr^;it 

50 tbXfeJ;l,i, r^ito^, M«lia«*t#®bX«l««iK[ 
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Whi'^-f}^^m\zmm-r^z.Lt)VjiiK $£ot. mmWiS. 

^w&fmmnnm'p\zx.>'j>(Dm^^m]t^^m-^ii: 
^c: iA^;itviODT, ^mttco^mizm^Tmmmm^m 
Wit^ztmi\^^(D-cttf^vv\ :irnzMVT. mm^ lo. 

.>tu^TMm\zwtm:fym}i^^n^f^m\tm.mm-c$,^ 
[00 9 7] B. m2mmm:&.±izwimi.ftmmm 

T. ^<DJ^oy3.m2mmm<omm.:fj7.mtmm\z^\,^x 

[0O9 8] B-i. mmm^:'m2nmmmm:>ix 
mtmm^it. ^.Tizmmr^^oiz. mM:fJx^mtt 
^mmmizm\:.^it^:ih\zji-^T, m^:>}x'p<D^^ 
mt^mmi^i,zmA.T^mmim (&.r-c\t. NOxi 
^^o) 'hmm\zmtT^^i:^^-psm^w%:fi7.mmm 

[0 0 9 9] m2mmm-^mi^^^mm.:»7.mtmim2 o 30 
ott. mimmm(Dmm\zM\^T. wizNo xmmma^ 

$ nx ^i -5 * *>'S;^j: o T I i S , N O x tVT 
J: 2 7.#<bfflli« 2 0 0 W, S^^^ 

«i$-a-^;ii:(ti;D, S^^;^X4'CDNO x <5:-^j^*f^iS 40 
■r-5 C i {C J: D ffif L < iftg^f ^ , 

[0 1 0 0] 01 ott, m2^mmo)W^:fiy^mmm 

«^JC0g^^;*/7>t^<b«!l!iK.2 0 0(D»m\Z\t. t) >J l.K^ 
J^0'^ABaf3ii£<ONOxmm\2 0 3 t. S^Pt^ 

nxv^^, *^s««K2 0 4immA^ i /^mfeAT^^s^i 
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(.0 10 1] 010 (a) \miS.iJx^HIS>itii^^J-><D 
a^*7KLXli-5, jil!S«lifcJ:oX^i; 
-5NOx;<)t-g-Snxti-5„ NO x ««i A/f^Jt-^-ft^ 
^NOCDt*i^X#^nxVi.5(0X. 010 (a) Xf^N 
Ox^-K-fb^jfeNOtLX^^LXVi-S. -K-fb^^ 
NO«ffitt^)-^X^^Ci*^e,, #»:>!fX4'CDNO«iS 

<^*^«M<««?^l.:>Sf'fb?S14^S:WtXVi-g)Ac8e). -^-fb 
^^N0«nS^^b^^N02 ?£igxmS!<=i->N03-{C 

m^t^n^. ^^^LTM^mmm^iz^^vTzmm-f^ 
>N03-«, rxifju:t-A-j iimtn^mM 

tCj:-:5X, NOx^lt^j2 0 3*X'^ft-r-5, TxtfA 

^mmm±x'f!Stm^^7bimmzm^ 

IsI-S^^X^So Mje^iXti. P t ;S: i'coft^M^ife^ 
(iX^^;^ttJ^— tc^MS-B-XVi^ tiJlix., ^^-^^^ 
;i'X«;^«^aELxVi-5 C <!: {^^^^5 D tt^cVijJs, x t!;U 
^-A*31^trj;-:3X®«^}-^7&i«®<&fi|«tC#i|,b?#;5 

bXli-5*#X«, — K-fbS*N075^»^«M!«±X^ 
Xlf;i^;t-A^|fe(cj;tjXN.Ox^W]^j2 0 3 

«± tcs5# vrz~m^t&mi^o<D±TAi-ii.-r v^mm-i 

:t>N03-*X^<b$n$i:«(Sf>T, — gPttasm^-i' 
^>N02-cot«c^.XNOx||«?R|2 0 3t#A^nSJl 
i: 0 # S i % ;^ e, n -5 „ 

[0 102] C13bX> C>— ^ib^^NOiOt 

ffi^ffitbxmOii^n-Sir^fC, NOxSWjSfiJ2 0 3 

^^j^ig^jems^^m^b bx-^-(b^^ i7K(c^^-r 

[0 10 3] — ^lb^*NO;*tffl^^©}^Tll»9ix^tl 
^l^ac> NOx««^J2 0 3;5^6®ttg?jS;0^ijrtiJ$n^ 

Ox#«S'J2 0 3«Jf^;«fxJCj;oXi§SS«ciDf^$n-g. 

fc*, a^«-K^bMmt^^LX^S!lt(7)^^^(C;^j:^ 
Xl'^^t^A^.n-S. -mjbS«NO;>iNOx^iWSiJ2 

>N02-\zm^mt>-oT. m^^m^nrzmm-(^>co 
rfi^-mimmtisitmmt\z'^m^n. nwism. m 

[0 1 0 41 SI 0 (b) m^:tiX^mtti^^^)y^ 
«^{b*^^<b-&i^^-SJ^b^^ C O i* ©MTtil^R 

Miuxf^ffl-rs. 010 (b) Ttt, ^^b^mjg'fb^ 
^^rc-vm^m\zm7^LT\,^^. mmvrzj^vizB^ 



(14) 

25 

CO 1 0 5) tC^Ai, W^^^Xtpizmyt^n^Z^^f) 

■f£i^<^wtm*^WiEb-x:^^fs.\,^m'^\z\t. mio (b) \z 
7^tj:io\z..n^mmm2 o 4ttNOx#a^j2 0 3\z 

mM^m^^T^Tcmn^mitt^. mio (b) 

2 0 3ICSA^nTl'i;t5Bif-1':t>N03-tt, xejU:t 10 

— Amiftlc:J;-pT»^SMJ«2 0 4±tc^®i-r-S). ft^ 

t^^ic^c-pTVi^, 010 (b) izm^T. mm-r^y 

* rN+3 -Oj i:«^LTti-5W«, ^fSlB^i®^ 

i CDFBl«,?S-&*i^na < ?5: o T i/i ^ «I^Sr^JCW 

'E>t:—m^tmmco2 ^Ti^uiiiz^m-r^, cg^ 

[0 10 6] C1©J;^{C, ^2HJg0ijWgf^:^/x}t{b«i 

i«2 0 o«. w^^x^mtt:fy^'j-y<D^i^-<^itmmii 
h-f ^:t$>^mt>j y^,(^^f^x\tmm&^mm\z^m 30 

(0 10 7] ^2||Sg0iJcO^^'— fe';ux>>'>i OT- 
fei^^Xfe. mm.:fi:^mtmU2 0 OtcgiEA-r^gm;*^x 

[0 10 8] Sm:tfX^Mlt^X h-f +:t^^V^«U y 

•5*^, ft<iaiU^mi|IJS0l|<7)ft!!!««W4*iJffllEt5fc, 

XSj^Jt^X h'i=^:t$>^mt*J y^ft^rzt^\zm\'^ 

^Srm^zmm^ii^iiii^\z. mn'^mm^mmt^z 
t\z^-oTs mm:ff7.^mit^':^h-(^^izmm-r^. 
[0 10 91 ^2mmm(nm^:»xmtmm\zid^^T 
mm<Dmimmmtmm{z, mmm^mm'p\zw^ 
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[0 110] B-2. tiSfe^ltWfi«)S«ia:^2^*6 
>4'T. #^^:yxj^ibfi4j«2 0 o.±tc:*«bfc^^^r? . 

(aSOX^r-yT'S 7 0) , ;i d t fCcfc 

0. mmn±m'i!^'^mmzmi^-t^^izi)^-^mtf3i^o 

^w&^mmmm^!i&miz-o[,^Tmm-r^, 
[0 111] mi itt, m2mmm(Dji>i^ymm)\>— 
^yxnion^mi'f-mmmm^mmomn^Tn-ry □ 

U3 OtCrtl5$nfcCPUICj;-r)TSIfTSn-5. 

[0 112] m.m^mmmmmmmx\t. 9drtaib\z. 

(#m«i:«i^»Peout) i&Kt#-r^ (X^r-zT/S 2 0 

^i^xM¥th^n^^^mnm^^Tm^^r:f}-^^^^^ 

:/S 2 0 0<Dmmx{t. x>>'>$i|^JU— g^>i430DX5=- 
•yT'S 2 0 fC*3liT'^mbfcX>i;>jie^^(c4g^-r 

CU3 OtCrtl£$nTli^ROMtC«, &51fe^^X# 
t±l$n^^^?gr^iS^iE^fi;)t. X>>'>|5ieil^N e 

[0 113] ;^iiT> ^^S^B^ic. #^:/JxmkMi« 
2 0 o±x-¥&P#r«i^fcO{c^'(b^n^^^^r?jsj)Sife 
Tm^mn-t^ (x7-ryys 2 0 2) , -r^^t)-^. ste 

^n- (Cdxti. x>>'>|plg5iftNe*iJ;tKTi^-fe;P 

0 acCDSa-S-a:) O^J^X-l^n^, 
->i:X h-f ^:tt$:|ftOjgb;5:;{>^e>^-i'— tf;i/x>>' 
>$'jieUfc<»:^©#a:^/X©:</xm*!£, #»;</X#'fk 

m.:fixmmm2 O 0±X'^j^pI^|;^j:^{4B#FB^^AcO<D 

**sj:a:*tx€r*. x>>^>$ijfflifflEcu3 otci^jis 
$nfcROM{c«. ^m^^f¥m\z^tb^nftm^&^wt 

yS 2 0 2T«. *^i)^^-?yy^0m-r^:it\z^z>x 
[0 1141 c^bx. *fi:i^H*fcOtx>>7>*^^ 
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<D\t, — bfji.x>i; > 1 0 ^^la^m-Q^'mfsmm, 

[0 115] ^ei-r, CC9i'5Aj:i^#^&«iET'^<, 5fe 
-r. #m;^/Xr^<t;M<«2 O 0(D||fi41tfg«TcatR$t^m 

-r^ (x-T--yys 2 0 4) . ^MJ«ta^TcatR«, mm. 
:^7.mtm^2 0 o©Tgstiiinc^ttit?aa-fe>-y8 st 

-tr, ;^ai Ufciie^ft^T'gfJ^rBlx > ->* > bfc 

[0 118] n^ntzWA^mmma-p^mm. 

^w*ffifi (^fe^jftaspacc ) ^sm-r-s (x^^^y 
:7's 2 1 4) „ -ruf)%. ^<r>vm.=i'mmm.mm^m-Q 

Mftd p$rjD^L-T. mtzfiWM^mmmv zee t-r 

Ell l©aSfe^Jt«««l«^!531<&$l7bT, 0 3JC 
[0 119] ^2^i£0iJ®x>v^>$iJ'iJi;i/— 5^>(c43tt 

•5, mmm^um^nr^T. mm±\zmmvrzm. 
^^(ommii^^TLrztmmLfztM-^izit mecyx^^ 

<l:-r-Sttt)(C> ?Si&^^J««l:(^)«l5t fit Pace Ottfe 
roj {c«]W<bT-&. 

[ 0 1 2 0 ] d 5 LT. mn.:»xmtmm 200 _hicJt 

±un^mmzm^-r^:itA^pimiiu^. ^rc. mm 
m^mm^n^T. mm±{zmmurzmi^(DmmA^^ 
JLtztmmtnrcm^iz^tmn^mmm^vjm^trn 
mmizfi^^mm'b^(Drzzj^\zoiiyh^n^z.t\z 

101211 B-3. ^mm : u±izmmLrzJ^v\z. 
^2^jgfiaiic43ViT«, mn.:fS7.mtmm2 0 o±\zm 
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*tC*Ji)fe^f^TW5t?irftlittE?afiETcatC$IR»-r-l> 

>y7'S 2 0 6) . je^gSjSIJaaTcatC^). X>>'>$fJ^ 
fflECUS 0 (CF^^SnyiROMfC. x>i?>Sfe^f!}. 

:/*#MT* i: t ic J; 0 ^ttft* -5. 

[0 1 1 6] J^l:>t?. X^^-y^S 2 0 4Ti^aiLyt3^M 
j«S*TcatRi:, XT--y t'S 2 0 6 -U5l^§bfcS^M^® 

raa?Tcatci:©ia«ii$rs:tabT. mnrzi^&m\zM 

JiKt-^faSffliEfiSISK imp ^K#-r-5 (X5=--yyS2 0 
10 8) . 01 2 t^TJ:-5tC. i§«»IE«^Ktmp 

[0 117] ii5bx»^nfeiagiiiE^^K.tDip <b, 

2 0 2X*iftfcSi[^^gf'fkMPbnrni:*^m 

>'s 2 10). ^Vix. ;^5t: (1) \z^K). w 

^©JiMad P^lrfftBi-;^ (X5=--y y'S 2 1 2) . 
IPeout - ttiESf^bfiPcbrn . - (1) 

J: p^clg 2 IISS0'JO^^?^0iJ(c-r>t.iXI5iB^t" -5c 
[0 12 2] *JliS^J®S|»;</X?^^kfegtc*3l-=.Xtt, 

^, it?ibyc^^*r?iSf»i^SM!^$i3-;5. 
^*cicD^-5(cbxt«*^i$-e-?.«^, JfttSbXl-i-SSS^ 

«r«J&b;a;ttn«;a:5;^Vit#Ae.ni>, i^at-n«, 

'^mzmm±.\zmmvx^^^^m.mnm.w&.=f-<Dmmm 
30 *^«»fei^it«a©m;SM(cta«#bttn«. (jt^^^M 

w«j:ofc^ttn«. mm<n>n^^'^j-r^rz^\zm:-r 

•S, c:cDJ;e»/j;l^atc»-:?ux. ^tfc^JtWSoDJt^lt 

[0 12 3] tAT. fl.#0iJ^^tfXlJiB^>-5„ M 

:^witmm2 0 Q\zmt^vitMm'§L^nm-r^, «t«&b 

40 fci!^a«, #^^;^X^MSlt^U-><!:b.fclHligc, 
U - > <h bfcllfflB#WXf-^«$ it?. ;i t^tT-^ 

m.mz^i^Lrzmmm(omm(r)Wtmm\zMr^\t^ 

[0 12 4] d^bX#e.n;tJt*d&-5l.iti0M75^^, 
(2) tj;^x, *fi:^ra»;tD©Sife^tiMad 



cPeout 



lSiElf<t«Pcbrn) 
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*«iE^»K 

[0 12 5] U^Ji. &ao^iS«'JlC-:PliTsa?^UT#fc 

CO 12 6] ±m<D^mm\z^v^xkt. mm± 

M-^^^xmiET^'h<Di:i.xmmvrc. :Ln\zMvx, 
i^mmL^mmmm'piz. »^;*fx^«stt^g-><!:u 20 

fc#Ta»{c^&i;T, mm±\zmmr^mL^(Dm^mt: 

[|2l®Offl*;^£iaBj] 

[0 3] **iitfi»iw5^'i'— if;px>vf>cox>>'>$i]is( 

[0 5] &a<^)^fflia*<x>>'>ojite^#{c**-r-5-7 
y^tLxtm^tix\,^^m^^m^^miZ7F:vrz^mm 

X$)^o 

[0 6] x>v^><D$iJtS|rt§S:M«-r-5*iJ?9^-H^£K 
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. - (2) 

[0 7] Mi««*«ia©^jktglgK£«!l^Wfc^-rift^E 
[08] ^WjE-HcDia^rt^i, /5iH«ff^*iJW0D.|^^ 
[0 9] ai^t-HOiSSt^^lCiSCT. 

e,«!ii«EH^*ijiasisrfT 3 »^^£^-ri«?g0T^ 

-5. 

[010] ^2mmm\zisn^mm:^7.^itm.m7()^ts^ 
[011] m2mmm(D:^mmm(Dmm.:^y^m\:mm\z 

[01 2] ^^OMiKta^t^l^t^^TCDMj^raSi:© 

[I^^CDUiBJl 

1 2" !1B:^« 
1 4- -aSilsfieW^ 
1 

1 8-mmmm'f^>y 
2o-jai&s 

2 1-;5'-f> 

2 2 -n >:/l/->+>- 

2 3-~>-^7h 

2 4-'f >5'-i7 — ^ 
2 6 -xyirU-:h 

2 8-XP-> 

3 o-x.yi^>mmmEGv 

3 2 ••i7v>i7A-fe>-y- 

3 4-T^-iz)imm±.>^ 

6 O-EGRSSS 
6 2 -EGR^ 

6 4-EGR5'— 7 

7 O-T^^olj:-^ 

8 0-SMStt-fe>-9- 

8 2. 8 4-JI^-fe>-9- 
8 6, 8 8 "Sflf-t>-9- 
1 0 0 "g^^;</xM^^kM!SE 
1 0 2-aK 

1 0 6 "-pgM 

2 0 0 -m^:f}:^mtmi^ 

2 0 3-NOx^iM3iJ 

2 0 4 -M^mmm 
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mi] 



m2] 




30- 



64 60 



ECU 
"CPin fRAMl fROMl 



Eij rA7Di ra 



34 



(a) 



iD0 



(b) 



104. 




102 106 



3-^104 



(a) 



(b) 



[@4] 



Fn 


Fa 








F1 


F2 


F3 





P«9§ 


Fn 




Fa 




F1 




F2 




F3 





[0 5] 



100% r 



100% 



100% 




IW- MAX 
x>y>|g(g2a(rpn) 



MAX 



MAX 



12] 
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[03] jg,6] 




RETURN ^ 



10 7] 




LWOt 



IDI- MAX 
i>5>>ilIgiaS(rpin) 



[08] 



Fn 


Fa 


Fl 


F2 


F3 




ON 












OFF 


ON 










ON 


ON 










OFF 


ON 


ON 


OFF 






OFF 


ON 


OFF 


ON 
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[09] 




[^11] 



I 



l3Ki=-iHbS(Pburn)^Bjl^ 



Ute^iia^ (TcatR) ^ igim 



4fljEitft;fi(Pcbrn)$fl:tb 












1 





^S200 



^S202 



S204 



S206 



S208 



S210 



S212 



S214 



c 



3 



RET 




(b) 



204 — -V N + 3-0 



203 




F^^— 3G090 AA03 BAOl CAOl CA02 DA04 
DAI 3 DAI 8 DA20 BA04 BA05 
EA06 

4D019 AAOl BA05 BB06 BC07 CAOl 
4D048 AA14 ABOl AB07 AC06 BAOIY 
BA02Y BA14X BA15X BA18X 
BA30X BA31X BA32Y BA33Y 
BB02 BB14 BD04 CC38 DAOl 
DA02 DA03 DA06 DA07 DA08 
DAIO DA13 DA20 EA04 
4D058 JA32 MA44 MA51 MA52 MA54 
PAOl PA04 PA08 SA08 



